
These are pages 16 - 17. Page 16 is Regents level energy level 
diagrams. Page 17 is new AP level x ray production. 

EMAIL ME if you have questions. 



Emission & Absorption Spectra

Absorb energy and go up levels. 
Emit energy and go down levels. 



An electron is excited from the ground 
state to the n = 4 excited state.



An electron is excited from the ground 
state to the n = 4 excited state.



To transition between energy levels, photons must have a 
specific amount of energy. The exception is ionization, where 
excess energy can become kinetic energy for photoelectrons. 
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This is the Regents equation. NOT on ref tables this year. 

Absorb energy is negative (negative people are selfish). 
Emit energy is positive (positive people share). 



Visible Emission 
Spectrum of Hydrogen 

Transitions to the n = 2 level 
are called the Balmer series 
and represent the visible light 
portion of the emission 
spectrum.

Transitions to the other levels are outside 
our range of vision (IR and UV)



Visible Emission 
Spectrum of Hydrogen 
Calculate the wavelength of the 
spectral line associated with an energy 
level transition from n = 3 to n = 2. 



Visible Emission 
Spectrum of Hydrogen 
Calculate the wavelength of the 
spectral line associated with an energy 
level transition from n = 3 to n = 2. 
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The Visible Emission Spectrum of Hydrogen



Production of X-rays

Experimental set-up for producing X-rays



Production of X-rays

1. Electrons are accelerated by traveling through a high 
potential difference (the accelerating potential) V.  

2. Their kinetic energy is q∙V.

3. The fast-moving, high-energy electrons collide with a 
metal target.  The collision results in the production 
of X-rays and a great deal of heat. 

Ue = qV = K



Components of X-ray Spectrum

Sharp peaks are from inner electrons 
being struck, go to a higher level, make 
xrays on way down. 



Components of X-ray Spectrum

 Sharp Peaks

 Electrons strike inner shell (K shell) 
electrons in target metal promoting 
them to a higher energy level.  When 
these electrons relax to a lower energy 
level, they emit X-rays of a particular 
wavelength.

 The exact locations of the peaks are 
characteristic of the type of metal 
target, not the accelerating potential.



Components of X-ray Spectrum
 Broad Continuous Spectrum

 Electrons making glancing collisions with 
lattice ions lose their energy by emitting 
a photon and gradually decelerate. There 
is a continuous range of photon 
wavelengths since the electrons 
decelerate at various rates.  

 The highest energy X-ray photon is 
released when the incoming electron is 
completely stopped by the target.  This 
maximum energy photon has a minimum 
wavelength associated with it (λo).  

 The exact location of λo depends on the 
accelerating potential, not the type of 
metal. 



X-Ray Production

Minimum Wavelength Formula
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What is the minimum wavelength X-ray that can be produced when the electron 
beam is accelerated through a potential difference of 30 kV?

What accelerating potential is needed in order to produce an X-ray with twice 
the frequency?



What is the minimum wavelength X-ray that can be produced when the electron 
beam is accelerated through a potential difference of 30 kV?

What accelerating potential is needed in order to produce an X-ray with twice 
the frequency?
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